determined defects was found in any of the 24 occupational groups. An association ofdevelopmental defects was found with food and beverage processing (18 defects observed compared with 8-02 expected; p < 0-05); however, there was no specificity in type of food, beverage, or congenital defect, and no obvious explanatory mechanism.
In a survey of occupational factors and outcome of pregnancy 56 067 women were interviewed over a two year period, 1982-4, after delivery or spontaneous abortion in 11 obstetrical units in Montreal. Questions were asked on personal, social, and occupational factors, with detailed information about the mother's work, for recently completed and all previous pregnancies-104 649 in all. Mothers' job titles, work demands, conditions of employment, and exposure to chemicals have been analysed in relation to the four main adverse outcomes of pregnancy: abortion, stillbirth (without defect), congenital defect, and prematurity.'" Whereas the primary aim in this survey was to assess the effect of mothers' work, certain occupational exposures of the father might also have damaged the fetus. The main mechanism by which this could happen would be genetic. Chromosomal abnormalities, presumably the result of mutation in male or female germ cells or in the conjugated zygote, are found in some 50% of spontaneous abortions' and congenital defects with detectable chromosomal abnormalities are found in about seven per thousand births .6 In studies based on birth defects in Finland ' and Israel8 no association was found with the father's according to the Standard Occupational Classification (using 4 digits) and Standard Industrial Classification (using 3 digits) of Statistics Canada (1980) by a clerk with experience of coding occupation in the Canadian census (1980). Fathers' occupations were classified under the same six main occupational sectors as have been used systematically in our analyses of maternal occupations (see table 1 ). Within the six main sectors 24 occupational groups were selected as having the potential for harmful exposure. The much greater number of men than women in industrial employment necessitated subdivision of the manufacturing sector into 14 groups instead of six for women.
The hypothesis that exposure of men to ionising radiation might induce chromosomal mutations and so increase the risk of spontaneous abortion in their wives was tested by identifying (1) occupations in which there was probably exposure to ionising radiation and (2) occupations in the health, services, and manufacturing sectors in which there was possibly some such exposure. The exposed occupations, selected on the basis of available information, including that from the Canadian Environmental Health Directorate are listed in table 2." In these occupations the average annual whole body doses reported were mostly low and above 1 MSV only for industrial radiographers, therapeutic radiology technicians, and some occupations in nuclear energy plants. STUDY 
POPULATION
The pregnancies studied were limited to those in which the women were employed 30 hours or more a week at time of conception. Other pregnancies in which the women were not employed during pregnancy, or for lesser periods, were excluded because the many Table 1 also shows the ratios of chromosomal and developmental congenital defects observed to those expected on the basis of the rates in all working women. In none of the 24 paternal occupational groups was there an excess of chromosomal defects statistically significant at a 5% level and there was no evidence of heterogeneity in the 24 occupational groups (p > 0.20). There was significant heterogeneity of the O/E ratios for developmental defects (p = 0.01). Three O/E ratios for developmental defects had confidence intervals which excluded one: processing of food, beverages, wood and textiles, agriculture and horticulture, and the large occupational group of clerical workers in which the 90% confidence interval only just excluded one. This latter group was not investigated further. Table 3 shows in the other two occupational groups numbers ofdevelopmental defects by type compared with those expected from rates for all working women. For agriculture and horticulture the excess was attributable to renal urinary defects (polycystic kidney (1) hydronephrosis (1), hypospadias (3)). Because a large occupational group was engaged in processing food, beverages, wood, and textiles and the substances handled were diverse, it was subdivided. The excess of developmental defects was confined to processing of food and beverages (18 developmental defects compared with 8-02 expected). Raised O/E ratios were found in four of the five types ofdevelopmental defect (table 3) ; there were no chromosomal defects. Table 4 
Comment
The 10% increase in risk of spontaneous abortion found in the paternal occupational group of mechanics and repairers may have occurred by chance in the large number of occupations analysed. On the other hand, an association between the paternal occupation of automobile mechanic and infantile cancer has been suspected'3; if confirmed this might also suggest the possibility ofmutation in the fetus leading to spontaneous abortion. Congenital defects known to be caused by chromosomal abnormalities-in this survey trisomies and sex chromosome anomalies-were not found to be increased in any of the 24 paternal occupational groups analysed. An excess of trisomy 18 has been reported with maternal leatherwork"; in our survey leatherworkers were too few to confirm or refute this associaton with a rare chromosomal defect (-1:3000 births).
There is no obvious genetic mechanism for the occurrence of the developmental defects selected for analysis. Some features of the associations observed with three paternal occupational groups appear to merit mention. The large group of male clerical workers was not obviously exposed to any biologically active agent. The excess in agricultural and horticultural workers potentially exposed to chemical agents was mainly attributable to three cases of hypospadias observed compared with 0-26 expected. It is difficult to interpret the excess in food and beverage workers, the magnitude of which is not easily dismissed. It is not impossible that employees in the food industry are exposed to biologically potent agents, perhaps used for food preservation; on the other hand, there is lack ofspecificity in type ofdefect or in type ofemployment (table 4) and it is unlikely that any environmentally induced genetic factor could be common to them all. The significance of this finding must therefore depend on whether it finds independent support from other studies.
We failed to detect an increase in spontaneous abortion in the wives of men whose work entailed 333 possible exposure to ionising radiation. The small group (65) of pregnancies in the wives of constructional steel workers had no significant excess of abortions (O = 14, O/E = 1-24, 90% CI 0.751-95), by contrast with the finding reported from Finland. No increased risk of cleft palate was observed in printing (shown in table 3)-contrary to a finding in the United States. The high O/E ratios for spontaneous abortion in the wives of men whose occupation was unknown and those who were unemployed merit comment. Perhaps there were unidentified confounding variables in these groups. Overall, we conclude that this survey provided no convincing evidence that fathers' occupations had any adverse effect on their progeny.
